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(54) Abstract Title 

Method and apparatus for discontinuous transmission 

(57) In discontinuous transmission (DTX), speech data is not transmitted during speech pauses but instead 
data relating to the background is transmitted in a fraction of the time slots on the air interface. In the 
invention, a channel coder 113 enters discontinuous transmission when it receives a silence descriptor frame 
(known as SID in GSM) followed by a false frame and exits discontinuous transmission when it receives a 
speech frame. A silence descriptor frame is a frame containing data relating to background noise rather than 
speech and false frames include all frames which are not received as speech or silence descriptor frames. 
These false frames generally correspond to frames received in error but also includes frames which are 
generated by the receiver during the pauses of a discontinuous transmission. According to the invention, 
channel coding providing discontinuous transmission is performed based only on false frames, silence 
descriptor frames and speech frames with no requirements of additional information from a speech coder 
(111, fig. 1). The invention is applicable but not limited to a GSM system using discontinuous transmission 
while in tandem free operation (fig. 2). Also discussed is the transmission of fill frames when a false frame is 
received in continuous transmission. 
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METHOD AND APPARATUS FOR DISCONTINUOUS TEANSMESSIION 



5 This invention relates to a method and apparatus for discontinuous 
transmission in a communication system 



10 

In many communication systems using circuit switched technology a 
static communication link is set up between a receiver and a transmitter 
independently of the instantaneous use of this link. An example is a 
standard telephone connection where the connection is static throughout 
15 the call independently of whether the users are talking or not. 



Another example is in the Global System for Mobile communications 
(GSM) where a transmitter in standard mode will transmit a constant 
data rate independent of the pauses in speech. This results in unnecessary 

20 transmissions which increase the level of interference caused by the given 
call. In order to reduce the interference, the GSM specifications include an 
option for discontinuous transmission (DTX) where speech data is not 
transmitted during speech pauses. Instead data relating to the 
background is transmitted in a fraction of the time slots on the air 

25 interface. 



The speech coders used in GSM generate data in speech frames, and in 
order to apply discontinuous transmission, speech coders have been 
developed which for each frame determines whether the frame contains 

30 speech or not. This information is provided to the transmitter together with 
the frame and the information is used by a channel coder to determine 
what is to be transmitted. The act of converting the frames into the 
appropriate format for transmission is known as channel coding and the 
functional block of the transmitter is known as a channel coder. The 

35 frames containing data relating to background noise rather than speech 
data are denoted silence descriptor frames or specifically SID frames in 
GSM. The GSM speech coder thus generates either a speech frame or a 
silence descriptor frame in each frame interval. If operating 
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discontinuous transmission only a fraction of thesilence descriptor frames 
ti U be transmitted over the air interface by the channel coder. 

In a communication system such as GSM, the base station contains a 
TZZr translating the frames received from the mobue mto 
; speech <^ *»» ™ ^ i8 fcen routed to another base station 
uncompressed when receiving from a mobile there 

^ £X JSU speech frames and silence «■ * 

WKtv of receiving false frames. False frames include all frames 
poss.tab.ty of recewmg d-criptor frames, and 

° WhiCh r "IsTn^to JaTs received in error. It also includes frames 
6 vta^e ZerS^by the receiver during the pauses of a discontinuous 

when generating the speech signal from the received tram 

r tel ^S^SST frte Ration and is currency being 
Sed indications of the OSM 

+v,*,1 for achieving discontinuous transmissions utilises iniorma 
20 ^te^ by to^ech coder *is method is no longer feasible for a caU 
using tandem free operation. 

Thus, it would be advantageous to provide a method for discontinuous 
25 transmission in tandem free operation. 



30 



35 



Summary of the Invention 



According to the present invention, a method is provided for drs— ous 
t^nission in a communication system comprising * , s*ps * 
entering a discontinuous transmission mode when a first suence 
tZlr frame is followed by a first false frame; and leavmg the 
I^uous transmission mode when a first speech frame „ receded. 
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The method may further include the steps of storing a second silence 
descriptor frame; and when in discontinuous transmission mode, 
transmitting said second silence descriptor frame until a third silence 
descriptor frame is received, when a transmission of a silence descriptor 
5 frame is required by a protocol. 

According to a second aspect of the invention, a method is provided for 
channel coding in a communication system comprising the step of 
transmitting a fill frame when not in a discontinuous transmission mode 
10 and a false frame isf received. 

According to a different aspect of the invention there is provided a 
transmitter in a communication system providing discontinuous 
transmission comprising: means for entering a discontinuous 

15 transmission mode when a first silence descriptor frame is followed by a 
first false frame; and means for leaving the discontinuous 
transmission mode when a first speech frame is received. The transmitter 
may also include means for storing a second silence descriptor frame; and 
means for when in discontinuous transmission mode, transmitting said 

20 second silence descriptor frame until a third silence descriptor frame is 
received, when a transmission of a silence descriptor frame is required by 
a protocol. 

The invention thus provides means for achieving discontinuous 
25 transmission from a transmitter including a channel coder with inputs 
consisting of speech frames, silence descriptor frames and false frames 
and without requiring information to be provided from a speech coder. 

30 Birikeff D^isidpilfioini off tiJks Drawmgs 

An embodiment of the present invention is described below, by way of 
example only, with reference to the accompanying drawings. 

35 FIG. 1 is an illustration of a communication system for speech according 
to the prior art, in this example the GSM system. 
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m 2 is an illustrate of a commumcation system employing tandem 

free operation. 

5 FIG. 3 is an illustration of a flowchart for a method of providing 
discontinuous transmission. 

FIG 4 is an illustration of a flowchart for a method for processing frames 
when in ascontinuous^transmission mode. 
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DetaDedDescri^^^ 

a ^mnle of a communication system 100 which can utilise 

An example 01 a commui example given 



system. 
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Afi rstt— X0, — — ^ f 
coder 105 and a first channel ™ r sion will typically 

ech signal £ ^ ^ 103 converts 

converting trie receive* i*» _„ Q „u _ i(ma i The channel 

coding and decoding as well as interleavrng and demterleavmg 

The received speech signa! is routed 

j „„^ n u mder 111 and second chaimei coaer iw- 
^Zt second receiver US containing a second channel 

decoder 117 and a second speech decoder 119. 
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receiver 108 will correspond to the receiver of this base station and the 
received speech signal will in this case be routed through the GSM 
network to a second base station. In the example given, the second 
transmitter 112 corresponds to the transmitter of this second base station 
5 downlinking to a second mobile represented by the second receiver 115. 

The sequence of the first speech decoder 109 followed directly by the second 
speech coder 111 results in degraded quality as the speech decoding and 
coding process is lossy. Improved quality is therefore possible if these are 
10 bypassed as shown in FIG. 2. This option of bypassing the speech decoding 
and coding performed in the two base stations is being included in the 
specifications for the GSM system and is known as tandem free operation. 

Discontinuous transmission of a speech signal can significantly reduce 
15 the resource use and interference in a communication system. GSM 

includes an option for discontinuous transmission wherein data relating 
to background noise is transmitted at a much lower data rate during 
speech pauses. The discontinuous transmission is controlled by the 
channel coders based on the input from the speech coders. Referring to 
20 FIG. 1, discontinuous transmission between the second transmitter 112 
and the second receiver 115 will be controlled by the second channel coder 
113 based on input from the second speech coder 111. The current invention 
considers the case where tandem free operation is achieved by feeding the 
frames generated by the first channel decoder 107 directly to the second 
25 channel coder 113. 

The following description considers a separate speech decoder and encoder 
situated in the first and second base station. However, the invention is by 
no way limited to this situation and it will be apparent to the skilled person 
30 that the functions performed by the channel encoder and decoder can be 
performed elsewhere or distributed in the system. 

The second channel coder 113 is therefore not provided with information 
from the second speech coder. In addition, the channel coder will generate 
35 frames which would not be generated by a speech coder. These frames 
called false frames can for example include frames which are received 
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with too many errors to be correcUy decoded, or tames which are 
derated during pauses in a discontinuous transnus^on. 

i- „f » GSM communication system the speech coder receives 

^SP^t E££££ U- ohLnel coder. Wh^n u^mg tandem 
8 ^nSgt not available to the channel coder. A GSM channel 
rT lnTL mentioned in addition generate false frames meamng 
decoder wdl a, > ^ frames . These frames occur 

framM ^ ^ " or whenTo frame was transmitted during DTX and is 
when a frame is lost « when no^ * to 1. A speech frame received 

indicated by setting the GSM flag B* ■ equa. 

^ a channel decoder ^ <^ *> 1 " 2 

to 0 while a SID frame results in the SID nag Deing e 

PIG 3 illustrates a flowchart 300 of a method for providing discontinuo^ 
FIG. 3 dlustrate \_ . nt invention, by way of example. The 

^1'^^^ the channel coding is performed 

^pCnXTllowing description relates to a GSM system v«ing 
Zmtinuous transmission together with tandem free operat.cn. 

to in non-ascontinuous = -» »£ „ . 8peech 

receiving a frame. Step 303 evaluates returnmg to step 301. 

frame, and if so it will b. .processed m 

in GSM the data and transmitting this over 

35 the necessary coding and arranging 01 ui 



the air interface. 
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If the frame received was not a speech frame, step 307 evaluates if it is a 
false frame and if so processes this in step 309 before returning to step 301. 
In GSM this processing preferably consists in inserting a fill frame in the 
5 transmission which when received at the remote unit will result in the 
speech decoder of the mobile generating a replacement speech frame. 
Alternatively the channel coder may include means for generating a 
replacement speech frame and transmitting this to the remote unit. 
If the received frame was neither a false frame or a speech frame it must 
10 be a silence descriptor frame and this is processed by the channel coder in 
step 311. In GSM the processing preferably consists in transmitting a SID 
frame to the remote unit. 

Following step 311 the channel coder receives the nest frame in step 313. In 
15 step 315 it is evaluated if this is a speech frame and if so it is processed in 
step 317 before returning to step 301. Again, the preferred processing in 
GSM consists in transmitting the speech frame to the mobile according to 
the protocol set out in the GSM specification. 

20 Step 319 evaluates if the received frame is a silence descriptor frame and if 
so it processes this in step 321 before returning to step 301. Alternatively 
step 321 may be followed by step 323 or step 311 depending on the specific 
embodiment. In GSM non-tandem operation using DTX two SID frames 
cannot be received consecutively and step 321 will thus never be reached. 

25 

In step 323, which is reached when the channel coder has received a 
silence descriptor frame followed by a false frame, the channel code enters 
a discontinuous transmission mode. In step 325 the current frame is 
processed according to the protocol for this discontinuous transmission 
30 mode 



A flowchart 400 of the preferred method for processing the frame in 
discontinuous mode for a GSM system in tandem free operation using DTX 
is illustrated in FIG. 4. In step 401 it is evaluated if the received frame is a 
35 SID frame and if so this is stored in step 403 for later transmission. In step 
405 it is evaluated if the GSM protocol requires a SID frame to be 
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synchronisation between the first transmitted on the air 

U 2 can be such that a SID «~» " For example, when the 

interface before it is recewed by Om <*T*£^ „ e ^ed to 

channel enters discontinuous ^^^Leived from &e 
10 transmit a SID frame before ^ S ^Zl ^ ase received 

channel decoder 107. However a SID * mode ^ processed in 

shortiy before entering SID frame is stored in 

step 311. The preferred » * * SID frame will in this case 

step 311. For ft. process ^^a, though when first 

„ always be available for wiU be repeated. This 

entering *««-- «J ^ , 08t during discontinuous 

^ also be the case if a SID frame , a fcame mt h 

emission which occu* ^ * L 
the GSM specified flags of SID ana i«r 

20 * frame the channel coder receives a new 

After Processing the current .* ^ frame „ a 

^e in step 327^ ^ ^ ^ ^ ^ ^ „ . speech 

speech frame and rf ^ ^ the discontinuous 

frame has been receded toe channe ^ ^ ^ 

25 transmission mode - , step 33 IB* ^ ^ rf ^ speech block 

The preferred choice of implementing * 
30 coder* by running the «- S ^^ r I a digita. signal 

^TS: Pe^rTart may substitute any - — 
processor, x current invention, 
for this without detracting from the current 
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1. A method for discontinuous transmission in a communication 
system comprising the steps of : 
5 entering a discontinuous transmission mode when a first silence 

descriptor frame is followed by a first false frame; and 

leaving the discontinuous transmission mode when a first speech 
frame is received. 

10 2. A method as claimed in claim 1 further comprising the steps of : 
transmitting said first silence descriptor frame when 

received. 

3. A method as claimed in claim 1 further comprising the step of: 
15 storing a second silence descriptor frame; and 

when in discontinuous transmission mode, transmitting said 
second silence descriptor frame until a third silence descriptor frame is 
received, when a transmission of a silence descriptor frame is required by 
a protocol. 

20 

4. A method as claimed in claim 3 wherein transmission when in 
discontinuous transmission mode only occurs when the transmission of a 
silence descriptor frame is required. 

25 

5. A method for channel coding in a communication system 
comprising the steps of 

transmitting a fill frame when not in a discontinuous transmission 
mode and a false frame is received. 

30 

6. A method as claimed in claim 5 further comprising the steps of: 
entering the discontinuous transmission mode when a silence 

descriptor frame is followed by a false frame; and 

leaving the discontinuous transmission mode when a speech frame 
35 is received. 



10 



10 



7 - A M a second sileace descn f^tansmitting said 
w hen in discontinuous of . silence 

— -T ^^atr^tU a tfcird suence descriptor 
descriptor frame is required Dy v 

frame is received. 

. ■„ a rtSM communication 

entering a cus^ frame; and 

^C^r— r — n mode W nen a nrst speech 

frame is received. 

i • r fitrther comprising the steps of : 
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received. 

i • e rf in claim 8 further comprising the step of. 

. » — si— .- 

when in discontinuous ^ ^descriptor frame is 

—sit ss r — « — ■ * 

a protocol. 

silence descriptor frame is required. 

12 method for channel in a GSM communication system using 

— ^r^r— d 4ansmiss ion mode wnen a sUence 
aescriptrframe is folded by a fa!se frame; and 
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leaving the discontinuous transmission mode when a speech frame 
is received. 

13. A transmitter in a communication system providing discontinuous 
5 transmission comprising: 

means for entering a discontinuous transmission mode when a first 
silence descriptor frame is followed by a first false frame; and 

means for leaving the discontinuous transmission mode when a 
first speech frame is received. 
10 - 

14. A transmitter as claimed in claim 13 wherein said first silence 
descriptor frame is transmitted when received. 

15. A transmitter as claimed in claim 13 further comprising: 
15 means for storing a second silence descriptor frame; and 

means for when in discontinuous transmission mode, transmitting 
said second silence descriptor frame until a third silence descriptor frame 
is received, when a transmission of a silence descriptor frame is required 
by a protocol. 

20 

16. A transmitter as claimed in claim 15 wherein transmission, when 
in discontinuous transmission mode, only occurs when the transmission 
of a silence descriptor frame is required. 
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